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City of Carlinville, [llinois
linois 108 & Shipman Road

Waming Time Study
DOT Railroad Crossing # 294 388 A

Crawford, Bunte, Brammeier
Traffic and Transportation Engineers
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1.0 PROJECT SUMMARY
1.1 INTRODUCHON

The purpose of this study is to determine the maximum highway traffic signal
preemption time for the study area and to compare to the minimum warning time
provided by the railroad agency. The Manual on Uniform Traffic Control Devices
(MUTCD) defines the minimum waming time as the least amount of time active
‘waming devices shall operate prior to the arrival of a train at 2 highway-rail grade
crossing. The City of Carlinville will need to petition the Hlinois Commerce
Commission for the installation of traffic signals and any additional warning time
necessary. ‘

This particular highway-rail grade crossing is operated by Union Pacific Railroad
(crossing #294388A) and is located between the two proposed signalized
intersections of I 108 at Shipman Road and Chiles Street in Carlinville, llinois. In
addition to determining appropriate preemption operations, this study will identify
the appropriate pavement marking, signage, and signal operation necessary for this
location to conform to MUTCD standards for highway-rail grade crossings.

. 1.2 EXISTING AND PROPOSED CONDITIONS

The ntersections of IL 108 at Shipman Road and Chiles Street are currently stop-
conirolled intersections located east and west of the Union Pacific Railroad crossing,
respectively. This Union Pacific Railroad crossing has two tracks at IL 108 aligned at
a 61°28360 skew, which are, located approximately 1050 from the centerline of
Shipman Road and 1500fom the centerline of Chiles Street. A Goodyear Tire Store
entrance is located at the south leg of the Chiles Street intersection, slightly offset in
alignment. Similarly, the north leg of the Shipman Road intersection consists of an
exit for the Wood Duck Tavern. Both legs of these intersections will be included in
the proposed signalization project. The posted speed limit along IL 108 at this
location is 30 miles per hour (mph). IL 108, east of the railroad crossing, consists ofa
brick pavement while it is bituminous west of the railroad crossing. It is noted that the
railroad crossing is currently equipped with cantilevered flashing lights, gates, and
stop bars at both the eastbound and westbound approaches to the tracks.

According to the signal warrant analysis prepared for the Wal-Mart Supercenter
along Shipman Road, signalization would be justified through Warrants 2 and 3 for
the construction year. Due to its proximity to the Union Pacific Railroad crossing,
the intersection at Chiles Street will be included in the proposed signaliztion of
Shipman Road. In addition, the study recommended the construction of a
westbound left turn lane at the intersection of IL 108 and Shipman Road as well as
separate lefi-and right-turn lanes at the northbound approach of Shipman Road.

No geometric modifications were proposed for the Chiles Street intersection due to
its recent construction, All of the signal and roadway recommendations contained in
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the traffic study were included in the Intersection Design Study (IDS) that was
prepared for these proposed intersections to operate as one signal All of the
recommendations contained in this report are based on the geometrics contained in
the IDS for this location. Any changes to the IDS geometrics would require the
recalculation of the proposed preemption timings. Timed overlaps are recommended
for the new signall8 normal operation in order to eliminate vehicle storage between
the intersections at Chiles Street and Shipman Road.

1.3

RECOMMENDATIONS

It is recommended that the proposed traffic signal and adjacent rail crossing should
consist of the following in order to conform to MUTCD standards:

Based on the MUTCD (Section 8D.07), the normal sequence of highway
traffic signal operations should be preempted upon a train@ approach when
the signal is located within 200 ft. of a railroad grade crossing. This is in order
to avoid the entrapment of vehicles on the rairoad crossing,

Signals are warranted at this location since there is not adequate clear storage
distance between the intersection and the railroad tracks per MUTCD 8D.07.
A timed overlap will be used to terminate the outer signals before the far side
intersection signails, to clear the storage arca between the track and the
intersections during every cycle. During preemption, the traffic signal
controller shall terminate, utilizing normal clearance intervals, all phases that
conflict with the track clear green phase. Actuated pedestrian signals are to be
installed.

The following signs should be installed:

o R8-8 - Mo Not Stop on Tracks( at the ecastbound and westbound
approaches to the railroad crossing. '

o RI10-6 1{Stop Here on Red[at the eastbound and westbound stop bars,
prior to the railroad crossing,

o Ri0-11c O [No Right on RedOsymbol sign for southbound exit across

. from Shipman Road and northbound exit across from Chiles Street.

o WI10-2 OHighway rail advance warning signs in advance of the railroad
crossing in the eastbound and westbound approaches on IL 108.

o [Caution, Walk Time Shortened When Train Approaches] at each
pedesirian crosswalk.

It is recommended that supplemental pavement markings be installed at the
railroad crossing to emphasize to motorists that vehicles should not stop in
this area. The [tross-hatched Opavement markings should consist of 6 Dwhite
diagonals with a 4(Jborder per IDOT Policy.
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2.0 DESCRIPTION OF PROPOSED CONDITIONS

2.1 PHYSICAL CHARACTERISTKCS

Type:
Location:

Pedestrian Crossing:
School Crossing:
Bike Path Crossing:
Pavement Markings:

Preemption Blank Out Slgns:

Signing Present:
Roadway Lighting;
Sight Distance:
Rail Proximity:

RR Crossing:

RR Lights:

RR Gates:

. RR Pedestrian Gate:

2.2 RAILROAD SIGNALS

Track Speed Limit:

61°28 36 [iskew, traffic signal control
Carlinville, Mlinois

east-west crossing Chiles and Shipman
east-west crossing Chiles and Shipman

none

Stop bars on allapproaches

White Jane lines and double yellow centerline on
IL 108

White diagonals through proposed crossing
N/A

N/A.

Luminaires on power poles at intersections
Acceptable

70ftom nearest rail to Chiles intersection (40 ft.
storage distance) and 45 from nearest rail to
Shipman intersection (no storage distance).
One mainline track, one industrial spur track
Yes '

Yes

‘No

79 mph

Average number of trains per day: 12-14 trains per day, including 6 Amtrak trains

Crossbuck warning signs, automatic flashing light signals and gates are installed on

"both sides of IL 108.
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3.0 TABLES AND FIGURES
3.1 TRAFFIC SIGNAL RECOMMENDED TIMINGS
Based on the proposed geometrics contained in the IDS for the intersections of L

108 at Shipman Road and Chiles Street, the following timing is recommended for
the maximum preemption time.

Maximum Preemption Time
(Right of Way Transfer Time + Queue Clearance Time + Separation Time)

Warming Time Component Time (sec)
Right of Way Transfer Time:

Delay* 1.0
Minimum Green 1.0

Yellow Interval 3.5.
All Red Interval 2.7
Total: 8.2

Queue Clearance Time: ~13.0
Separation Time: | | 9.0
Minimum Warning Time Required: 30.2

*.One second will be programmed into railroad preemptor to limit false calis

As can be seen above, the Right-ofFWay Transfer Time amounts to 8.2 seconds. It
should be noted that the vehicle clearance intervals (Yellow and All Red) were
calculated according to the IDOT Bureau of Operations(iPolicy and Procedures.
Also, the time for minimum green is a recommended value for entering into the
preemptor to override normal operation during a traini§ approach.

The Queue Clearance Time was calculated assuming that a vehicle would be cleared
through a distance (220 ft) along IL. 108 from the beginning of the proposed cross-
hatched railroad striping to the edge of pavement for the cross street. This distance
is commonly referred to as the Minimum Track Clearance Distance (MITCD) and
Clear Storage Distance. The resultant Queue Clearance Time was derived by field
measurement of vehicles traversing the rail crossing, which were nfluenced by a
crossing train.

The Separation Time was provided by the ICC as a defauk value for the purposes of
this study.
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Kev Terms*

Maximum Highway Tiaffic Signal Preemption Time [Jthe maximum amount
of time needed following initiation of the preemption sequence for the highway
traffic signals to complete the timing of the right of way fransfer time, queue
clearance time, and separation time. '

Right of Way Transfer Time - The maximum amount of time needed for the
worst case condition prior to display of the track clearance green interval This
includes any railroad or highway traffic signal control equipment time to react to a-
preemption call, and any traffic control signal green, pedestrian walk and clearance,
yellow change, and red clearance intervals for conflicting traffic.

Queue Clearance Time - The time required for the design vehicle of maximum

length stopped just inside the minimum track clearance distance to start up and
move through and clear the entire minimum track clearance distance. I presignals

are present, this time shall be long enough fo allow the vehick to move through the

intersection, or to clear the tracks if there is sufficient clear storage distance.

Minimum Track Clear Distance (MICD) - For standard two-quadrant raikoad
waming devices, the minimum track clearance distance is the length along a highway
at one or more railtoad tracks, measured either from the highway stop lne, warning
device, or 120perpendicular to the tracker centerline, to 60 beyond the track
measured perpendicular to the far rail, along the centerline or edge line of the
highway , as appropriate, to obtain the longer distance.

Clear Storage Distance (CSD) - The distance available for - vehicle sforage
measured between 6[lfrom the rail nearest the intersection to the intersection stop
line or the normal stopping point on the highway.

Separation Time [(1The component of maximum highway traffic signal preemption
time during which the minimum tack clearance distance is clear of vehicular traffic
prior to the arrival of the train.

* - As contained in the Manual on Uniform Traffic Control Devices (2003 Edition)
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